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(57) Abstract: Novel substituted carboxylic acid derivatives which bind to human peroxisome prol iterator-activated receptor a 
(PPARa) as a ligand thereof and activate the same to thereby exert a lipid-Iowering effect, an arteriosclerosis-preventing effect, an 
anti-obesity effect, a hypoglycemic eftect, etc.; and a process for producing the same. Namely, substituted carboxylic acid derivatives 
represented by the following general formula ( !) and pharmaceutical^ acceptable salts and hydrates of the same: and a process for 
producing these compounds: (1) wherein R 1 , R 3 and R 5 represent each hydrogen or lower alkyl; R 2 represents hydrogen or lower 
alkoxy; R 4 represents hydrogen, trifluoromethyl, lower alkoxy, halogeno, optionally substituted phenoxy or benzyloxy; n is an inte- 
ger of from 0 to 3: and the carboxylate substituent is located at the p-position concerning R 2 or at the p-position concerning (CH 2 )„. 
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7Ji/3->|||T 2-[(3-7^ J -4-* ^^>7i = ;i/)^;i/]88 
Ji^-;i/(208mg, 0.828inmol)^J3^7kti'fbp< ^ U > lOmL b&o 
&fcl 4-( h U ^ ;^^n * x. — ;i/-f V s >7t~ h (0.133ml, 0. 

912mmol)£Jn;t — Ift^mStK bfco iETSi*SSl/N 363mg(10 

SS^flflifi m/z 438(M + ). 

^-NMfi (400MHz, CDC1 3 ) tf0.92 (3H, t, J = 7.8 Hz), 1.19 (3H, 
t, J= 7.3 Hz), 1.52-1.72 (2H, m), 2.56-2.63 (1H, m), 2. 

73 (1H, dd, J = 13.7, 6.3 Hz), 2.87 (1H, dd, J= 13.7, 8.8 

Hz), 3.82 (3H, s), 4.03-4.14 (2H, m), 6.76 (1H, d, J = 8.3 
Hz), 6.83 (1H, dd, J - 8.3, 2.0 Hz), 6.99 (2H, br s), 7.20 

(2H, d, J= 8.3 Hz), 7.59 (2H, d, J = 8.3 Hz), 7.85 (1H, d, 
J = 2.0 Hz). 
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2-[[3-[3-[4-( h U 7 *?-)]/)7 i^l/]>)W K ]-4-p< h 3r 

7 - ;i/]p< f Ji5 : -;i/(464mg, 0.815mmol ) £ ^ j — ;l/ 7 mL 
ICS** lmol/L TkiMb^ h'J^A 4mL £ JQ x 50°CT- 17.5 RSfBtiQ 

^)^mn\^tz.o ikte^fMMT* pH3 £ if » ji ;u -e Jfl tH bfco ffl 

filja 193- 194°C; H*^<fftf m/z410(M + ); 
7C*^«ftf(%) C 2 oH 21 F 3 N 2 0 4 (410.39): 
If IF ft C, 58.53; H, 5.16; N, 6.83. 
ggffltit C, 58.65; H, 5.21; N, 6.85. 

1H-NMR (400MHz, DMS0-d 6 ) (5 0.87 (3H, t, J = 7.3 Hz), 1.46-1. 
55 (2H, m), 2.37-2.44 (1H, m), 2.60 (1H, dd, J = 13.2, 6. 

8 Hz), 2.75 (1H, dd, J= 13.2, 8.3 Hz), 3.85 (3H, s), 6.78 
(1H, dd, J = 8.3, 2.0 Hz), 6.92 (1H, d, J = 8.3 Hz), 7.63 
(2H, d, J = 9.3 Hz), 7.66 (2H, d, J = 9.3 Hz), 8.01 (1H, d, 

J= 2.0 Hz), 8.29 (1H, s), 9.70 (1H, s), 12.07 (1H, br s). 
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H;C 66.48, H 5.84, N 6.17 



a) -f^-^^E— K FAB+ 
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(mmm 25) 

2-174- >< h *i/-Z-(7U)Z)]/°T $ J *=f-)V)7 



Z.mm (MW126) 
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o 




&m(n^tam 2000-l58424)© 2-[(3-*;i/^;i/-4-^ b^-->y ^-jp) 

* ^;i/(1.90g, 7.59mmolK ^ D t" ;p T ^ >(0. 624mL, 

7.59mmol)£:n# y — ;i/ 50mL ^ m ^ 10%;1^ ^ fp AS^f£f£^(4 
00mg)£ftnx., 294kPa MTTkSRStJn&frofco S*B»T^«l 

1.63g(73%)©^M<bl^tJ£^lt&?fi^f!J£: btlffec 
f€«##fiit(FAB + ) m/z 294[M+H] + . 

(^Ife^J 26-27) 
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(« 3) 



mmm 


R' 


R 2 


R 3 


R 6 


EI+ : (M/Z) 


26 


H 


OCH 3 


n-C 7 H l5 


CH 3 


321(M + ) 


27 


C 2 H 5 


OC 2 H 5 


/7-C 3 H 7 


C 2 H 5 


322[M+H] +a) 



a) <f;j->=E— K FAB+ 



(HJfifll 28) 

2-rra-r3-(2.4-^ 7Ji/^D 7x-ii/)-i-7DK^» i 7b^ ng^iikj 

CH 3 

2-[[4-^ h ^>>-3-(7°n ^ J *?-)V)7 x. ] * ^ )\, ]S& ^ 

5 L ;K400mg, 1.36mmolK 2,4-(^7 jl/t D 7 x^;i/)^f V i>7t- 
h (211mg, 1.36mmol)^tfmYb^ ^ P > 20mL £*gi§r U — Bfc^^jl^ 
bfeo^ic h U ^ (2-T ^. y x f - ;i/ ) 7 ^ >/K'Jv — A*>7 > H (500mg, 
2.05mmol)^^nx. l^M^SJK^bfco KJfc*£»»l^ 

l:lv/v){CT*f §4 ^480mg(72%)©^M^bl^£it^>f£tJ £ UtH 

fee 

mm^mm m/z 448(m + ) 

^-NMR (400MHz, CDC1 3 ) 6 0.87-0.93 (6H, m), 1.52-1.66 
(6H, m), 2.52-2.56 (1H, m), 2.70 (1H, dd, J - 13.7, 

m # f% fs& mwm 
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6.3 Hz), 2.89 (1H, dd, J =13.7, 8.3 Hz), 3.34 (2H, dd, J 
= 8.8, 6.3 Hz), 3.58 (3H, s), 3.87 (3H, s), 4.47 (2H, s), 
6.84 (2H, d, J = 8.8 Hz), 7.02 (1H, d, J = 2.0 Hz), 7.09 

(2H, dd, J = 8.3, 2.4 Hz), 7.98-8.04 (1H, m). 
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(*4) 



mmm 


R' 


R 2 


R 3 


R 4 


R 6 


m.^mm. m-.mmm 


29 


C 2 H 5 


OCH 3 


"-C 3 H 7 


4-Br 


CH 3 


C 24 H 3 ,BrN 2 0 4 

f+ ; 490.1 467, H: 490. 1433 


30 


H 


OCH3 


n-C 7 H l5 


2,4-diF 


CH 3 


C 26 H 34 F 2 N 2 0 4 

fH" :476.2487, H:476.2514 


31 


H 


OCH3 


/r-C 7 H 15 


4-Br 


CH 3 


C 26 H 35 BrN 2 0 4 

f+:518.1780, 31:518.1806 


32 


H 


OCH3 


at-C 7 H i5 


H 


CH 3 


C 26 H 3B N 2 0 4 

It: 440.2675, H; 440.2710 


33 


C 2 H 5 


OC 2 H 5 


/*-C 3 H 7 


2,4-diF 


C 2 H 5 


C 26 H 34 F 2 N 2 0 4 

1+ : 476.2487, H ; 476.2449 


34 


C 2 H S 


OC 2 H s 


"-C 3 H 7 


4-Br 


C 2 H 5 


C 26 H 35 BrN 2 0 4 

lt;518.1780, H;518.1826 


35 


C 2 H 5 


OC 2 H 5 


«-C 3 H 7 


H 


C 2 H 5 


C 26 H 36 N 2 0 4 ! 
1+ ; 440.2675, H; 440.2655 



*$6UJ!©fc h PPAR <xT V 7 *- AlZMT S IE M to fls JBJ± J£l 



> 

t^m^tz cho wmom^m^-® dna m&mm t\i hm ppar 

aco U iiy F%&&mm (Biochemistry, 1993, 32., 5598) hcDi^ 
(STRATAGENE *±) „ Slf ftgflH^ffl © <7 ^ )V 7 ^ ^ — -g 

n § it .ffl mwm 
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y^y, % k (promega it) §«ji7x^h7^ > xz x mmm^m fc 

h ^ > is 3 > {stzot<D@k 10%SFCS/DMEM ■t'tttft^ 

ST>"^CD^^iJ±s^^$^§J^^t>^c^©7j<|q^{± t h PPAR a T A V 
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^ co> IS 




R 2 



R 3 * fcli^fHlfc: 1 fr£> 10 R 4 &7j< 

1*5. 4CD<£igfc7';i'3 i ;i'g£^bNnti0fr£> 3 ®^i££it b, 

© m #j ± fp £ n m & v k cd 7K m m « 
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ti ^ 0 m m ± fF m ti & m & t>* iz ^ ® 7km ^ o 

5 . r 5 ifi7kmm^^$> & m&*K i umomm* ^^ymmmi^j^n 

6 . * )itf>Mm^nifr(DW:WktiLm& wm&iztt ^ ^> & & & 

7 . -^^(1) 



R 3 «7j<^M^^ ti\±fizmWL l io 07;k^;n§ib, R 4 «7j< 
l 7>£> 4©tl7;^^;^l^ib^ n & o £ 3 cd^^^^Us 




d) 
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8 . -jft5*(l) 




TU-^ ho 
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R 3 «7k^M^^ feii^*^ 1 fr£ 10 (D7 b. R 4 ii7K 

1 t> t> 4 ©^g^T 7 ;^;]/^^ n & 0 £> 3 <£>^£fc£it b N * ;b 

^>mmm^^-(Dm^i±mit r 2 m^^^m b^&£fc&(cH 2 ) n 



1 0 . -«5£(l) 



R 4 



Up 



H N-(CH 2 )n 
R 3 




OR 5 



(D 



.2 



R 3 «7X^iM^^fe{±^^^ 1 10 07;^;H^ib, R 4 tefc7j< 
1 £>. 4 ofi§7;i/ + ;H=£i bs n & 0 £> 3 <D^gfc£il b, itj J]/ 
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1 ft> £> 4 <£><gm:P;i/3r;i/^<S:^ bs n it 0 6 3 6D^i££^t b^ 
#>&3£SgP# R 2 Btfc2£fc# L>^{ft£fcfcJ:(CH 2 )„ 




(1) 



BNSDOCID: <WO 0246146A1 J_> 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP01/10563 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 C07C275/28, 275/30, 275/34, 275/42, A61K31/216, A61K31/195, 
A61P43/00, 3/06, 9/10, 3/04, 3/10 


B. FIELDS SEARCHED 


Minimum documentation searched (classification system followed by classification symbols) 

Int. CI 7 C07C275/28, 275/30, 275/34, 275/42, A61K31/216, A61K31/195, 
61P43/00, 3/06, 9/10, 3/04, 3/10 


Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 


Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
CAPLDS (STN) , REGISTRY (STN) 


C. DOCUMENTS CONSIDERED TO BE RELEVANT 


Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


PA 


WO, 00/75103, Al (Kyorin Pharmaceutical Co., Ltd.), 
14 December, 2000 (14.12.00), 
& JP 2001-55367 A 


1-11 


A 


JP, 2000-256194, A (Mitsui Chemicals, Ltd.), 
19 September, 2000 (19.09.00), 
(Family: none) 


1-11 


X 
A 


WO, 99/54321, Al (Rhone-Poulenc Rorer Ltd.), 
28 October, 1999 (28.10.99), 
& AU 9934164 A 

(Example 2; Intermediate products for preparation of 
compound BV and BX) 


1,5 
2-4,6 


| [ Further documents are listed in the continuation of Box C. 


| | See patent family annex. 




* Special categories of cited documents: 

"A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international filing 

date 

"L w document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other 
means 

"P" document published prior to the international filing date but later 
than the priority date claimed 


T* later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 

"X' document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 

tt &" document member of the same patent family 


Date of the actual completion of the international search 
01 March, 2002 (02.03.02) 


Date of mailing of the international search report 
12 March, 2002 (12.03.02) 


Name and mailing address of the ISA/ 

Japanese Patent Office 


Authorized officer 




Facsimile No. 


Telephone No. 





Form PCT/ISA/210 (second sheet) (July 1998) 



BNSDOCID: <WO 02461 46A1_I_> 



mmmm^ pct/jpoi/io563 



a. &wo%'tz&m<n&m. wvsmrum (ipo) 

Int. CI 7 C07C2 7 5/28, 2 7 5/30, 2 7 5/34, 2 7 5/4 2, A61K31/216, 

A61K31/195, A61P4 3/00. 3/0 6, 9/1 0, 3/0 4, 3/1 0 

PaESrfrofc*/MR»H- (SB£#rp#»- (IPC)) 

Int. C 1 7 C07C2 7 5/28, 2 7 5/30, 2 7 5/34, 2 7 5/4 2, A61K31/216, 

A61K31/195, A61P43/00, 3/0 6, 9/1 0, 3/0 4, 3/1 0 



CAPLUS (STN) , REGISTRY (STN) 



#x=r y — * 




m 


t-rs 


PA 


WO 00/75103 Al (##«MI*^ftfc) 
2000. 12. 14 &JP 2001-55367 A 


l - 


-11 


A 


JP 2000-256194 A (H#^«£H±) 
2000.09.19 (77 5!>-J!tt) 


i ~ 


-1 1 


X 
A 


WO 99/54321 Al (RHONE-POULENC R0RER LIMITED) 
1999. 10. 28 &AU 9934164 A 

example 2^, ik&mvRxmvwmtpmit 


l 

2~ 


s 5 
4, 6 



TAJ #fcH»©*5XlR-ei4&<, -jRWfiillf*«|iSr*i- 
TEJ BKWJRBtt0ttK£fctt4W'?S>S* s , BKSWIMB 

B3EL< tt|fc©#9JfcSfc**£'*-3fcftK:5lfli-*-5 
A» GBfttrf*-*-) 

roj pn»c«t3i9^, s*4»ic#a-*-aintt 



<z>s#?© fc j?> k 51 ffl -r s © 



BllKIWE«:36TLfcB 

0 1. 0 3. 0 2 


SBP3S«»<0*i£H | 2 03 02 


B^B^fFfr (I SA/J P) 
100-8915 
JCSCS^H KIB^KHT B 4 # 3 


ttlSS^- 03-3581-1101 F* 


4H 


9 0 4 9 


3 4 4 3 



attPCT/ISA/2 10 (S2'^v?) (1 9 9 8^7^) 



BNSDOCID: <WO_ 



_024614€A1_I_> 



BLANK PAGE 



App. No. 10/789,865 
Filed: February 27, 2004 
Inventor: GRETZKE, et. al. 
Docket No. DEAV2003/0018 US NP 
PRIOR ART 



